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FORECAST OF THE 19 7 1 KODIAK AREA PINK SALMON RUN 

BY 

Kenneth R .  Manthey, Fishery Biologist 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
Research Section 

Kodia k , Ala s ka 

INTRODUCTION 

This report consti tutes the sixth annual forecast  publication on pink 
salmon (Oncorhynchus gorbuscha) in the Kodiak Area. The main objective of 
this study is to  forecast the 1971 pink salmon run well  in advance of the  
actual  return. This should allow fishermen and processors ample time to  
gear operations for a relatively efficient harvest and give fishery manage- 
ment personnel time to  formulate management policy. 

Pink salmon live only two years  from the time of egg deposition to  
the subsequent return of the adults t o  spawn. Since there is no overlapping 
of generations a s  in the other four Pacific salmon spec ies ,  the even and odd 
year populations of pink salmon remain dis t inct  s tocks.  For the past  23  years  
the even-year cycle has  been dominant in the Kodiak Area. 

Pink salmon eggs and fry experience highly variable over-winter mor- 
tality due to  dessicat ion,  erosion,  asphyxiation, freezing e t c .  Pre-emergent 
fry sampling conducted in  the spring (March and April) , after major fresh 
water mortality factors have occurred is currently the best  method of fore- 
cast ing the a bundance of pink salmon. 

Seven years  of pre-emergent fry data have been collected for the 
Kodiak Area (excluding the Mainland District) .  Three years of pre-emergent 
fry data are available for the odd-year cycle.  Recently (1 967 and 1969) , the 
odd-year adult return has  shown considerable deviation from the 5.9 million 
average odd-year return since 195 3 .  This report presents the estimated 19 71 
pink salmon return based on pre-emergent fry abundance. 



METHODS 

Sampling Equipment and Procedures 

In the spring of 1970, 2 3  index streams were chosen for pre-emergent 
fry sampling in the Kodiak Area. The sampled streams are reached primarily 
by chartered helicopter. 

Pink salmon fry sampling methods and materials have been described 
recently by Smedley, e t  a1 (1968) and Edfelt (1970) . Briefly, the technique 
employs a specially mounted Homelite pump which forces a mixture of water 
and a i r  through a probe into the streambed within the confines of a circular 
collection frame. Light materials, including eggs and fry, are  bubbled up out 
of the gravel and washed into a tapered net  attached to the downstream side 
of the collection frame. By removing a binder clamp a t  the cod end of the ne t ,  
the eggs and fry are released into a plas t ic  pan for counting. 

The bulky collection frames were made collapsible prior t o  the 19 7 0 
pre-emergent fry sampling season ,  resulting i n  a more efficient use  of space 
within the helicopter (Manthey, 19 70) . 

Forecast Methods 

Pre-emergent fry sampling resul ts  in  an  estimated average number of 
fry per unit area for each  index stream and for a l l  index streams combined. 
These data can then be compared with pink salmon fry data from past  years 
from which the total  subsequent adult  returns are  known. The total adult 
return i s  the sum of peak escapement counts from aerial  surveys on 37 escape-  
ment index streams, plus the commercial catch.  

The 23  streams chosen for pink salmon pre-emergent fry sampling in 
1970 received 60% of the total 1969 Kodiak Area escapement (excluding the 
Mainland District) . 

The sampling s i t e s  within each  index stream were chosen in  areas  
where most of the pink salmon have spawned. These major spawning areas  
have remained substantially the same through a l l  years  of pre-emergent fry 
sampling. 

Primarily Fisheries Research Institute aerial  peak escapement counts 
by a standard observer have been used in  previous forecast publications for 
the Kodiak Area. Several important pink salmon producing streams were not 
surveyed by the Fisheries Research Institute i n  1970. Most of the remaining 



streams were flown on two separate occasions,  but inclement weather caused 
poor stream visibility during a t  l ea s t  one of these surveys.  Therefore, a l l  
1970 escapement counts have been reported from Alaska Department of Fish 
and Game observations (Appendix A) .  

Edfelt (1 970) used two methods to  develop the 1970 forecast  to  the 
Kodiak Area. Both of these methods will again be used to  develop the 1971 
pink salmon foreca st. 

Method (1) involves a simple ratio calculation using the fry density 
t o  adult return for the parent year cycle to  the fry density for comparable 
streams sampled in  the forecast year .  This method of comparing the parent 
year fry density and subsequent adult  return to  the forecast  year density may 
a l s o  be used to  arrive a t  distr ict  es t imates .  

Method (2)  ut i l izes a l l  years  of pre-emergent fry-adult return data 
available.  A regression ana lys i s  of the data is then used to  fit a l ine t o  the 
fry-adult return data .  The 1971 pink salmon return is forecast from the 1970 
pre-emergent fry index plotted on the fitted line. 

Al l  years  of pink salmon pre-emergent fry data for a l l  streams sampled 
have been used in Method ( 2 ) .  The number of streams sampled each  year has  
varied from 18 to  31 and only 1 2  streams have been sampled every year  (Appen- 
dix  C and D) . Because of the small number of streams sampled every year ,  the  
same stream base has not been used in  Method ( 2 ) .  An attempt is being made 
to  derive a fixed s e t  of index streams to  be used in developing future pink 
salmon forecasts.  

RESULTS AND DISCUSSION 

Kodiak Area Fore ca s t  

Fry density data from 21 of the 2 3 streams sampled in  1970 are  compar- 
able  to  the 19 68 stream sampling densi t ies .  Two streams (Hurst and Kiliuda) , 
were not sampled in  1968. The parent year 1968 fry density for a l l  streams 
sampled was  19.85/0 . l m 2 .  The 1970 fry density for 2 1  comparable streams 
was 36% lower a t  12.74/0. 1m2 (Table 1 ) .  Based on Method (1) the 1971 adult 
return is estimated a t  8.48 million pink salmon a s  shown below. 

1 9 6 8 f r y d e n s i t y ( 1 9 . 8 5 / 0 . 1 m 2 )  = 1 9 7 0 f r y d e n s i t y ( 1 2 . 7 4 / 0 . 1 m 2  
1969 adult return (13,206,000) 1971 adult return estimate 

1971 adult  return estimate = 8,475,000 pink salmon 



Table 1 . 1970 and 1968 Kodiak-Afognak Pre-emergent Fry Sampling Results. 

YEAR 
1970 1968 

No. 2 f t2  No. Density No. 2 f t2  No. Density 
Stream samples fry o . lm2 1/ samples fry 0 . lm2 1/ 

Portage Lake (upstream) 
Portage Lake (downstream) 
Paramanof Creek-304 
Afognak River 
Danger River 
Shara tin (Elbow) Creek 
Bauman's Creek 
Terror River 
Uganik River 
Zachar River 
Uyak River 
Dog Salmon River 
Narrows Creek 
Deadman River 
Humpy River (up stream) 
Humpy River (downstream) 
Seven Rivers (Upper fork) 
Seven Rivers ( ~ o w e r  fork) 
Kaiugnak Creek 
Barling River 
Kiliuda River- 2 0 7 
Saltery River 
Hurst Creek 
Sid Old 's  River 
American River 
Buskin River 

1/ Density computed in tenth square meters for comparative purposes with other a reas .  - 

2/ Total is for only the 2 1  streams which were sampled i n  both years .  - 

Density i s  computed from totals  and is not an  average of a l l  densi t ies  l i s ted .  This 
results  in  a stream index weighting by stream sample s i z e ,  the sample s i z e s  being 
roughly proportional to  relative stream productions. 



Using a l l  available years of pre-emergent fry data a s  described in 
Method ( 2 )  , a l ine i s  fitted to  the pre-emergent fry index-adult return data 
(Table 2 and Figure 1 ) .  The 1971 return calculated from the equation 
Y = 0.58X + 0.42 i s  estimated to  be 7.77 million pink salmon. (It should be 
noted that  an 80% confidence range of approximately 4.9 million would be 
associated with the regression estimate of 7.77 million .) If these two est i -  
mates derived from Method (1) and Method (2 )  are  considered to  be the range 
of the return, the mid-point estimate is 8.13 million pink salmon, more than 
2 million higher than the odd-year average return since 1953. 

A projected return for the Kodiak Area may be much more meaningful 
t o  the fishery manager and fishing industry if a reas  of expected strengths and 
weaknesses  can be revealed. Assuming that  the commercial fishing .effort 
and catch pattern a re  similar t o  the parent year (1969),  an  estimated pink 
salmon return by district  may be projected by using Method (1) . District 
forecasts developed from th is  method cannot compensate for changes between 
years  in ra tes  of interception in  the various fishing dis t r ic ts .  

The 23 streams sampled in  19 70 for the abundance of pre-emergent fry 
are  located in  the Afognak, Uganik, Uyak, Alitak and General dis t r ic ts  (Figure 
2 ) .  The Karluk, Sturgeon and Red River dis t r ic ts  produce very few pink salmon 
on the odd-year cycle  (Appendix B) . 

The Afognak dis t r ic t  i s  expected to receive a return of 0 .5  million pink 
salmon, which is similar t o  the 1969 parent year return (Table 3) . Low fry 
densi t ies  were obtained for this  distr ict  in both 1968 and 1970. 

The fry densi t ies  obtained from the Uganik and Uyak dis t r ic ts  were 
below that of the parent year in most streams. Large reductions occurred in  
Bauman's Creek and Uganik River. Uyak River should be the primary producer 
i n  th i s  area for which the forecast  is 0.7 million pink salmon. 

The Karluk, Sturgeon and Red River dis t r ic ts  d o  not support a pink sal-  
mon fishery on the odd-year cycle .  Only a few incidental pinks may be taken 
i n  the red salmon fishery in th i s  area .  

In the Alitak dis t r ic t ,  fry dens i t i es  were below the parent year densi t ies  
in  a l l  streams sampled. A forecast  of 1.9 million pink salmon is projected for 
th i s  area and Deadman Bay should be the primary producer. 

The General (Eastside) dis t r ic t ,  reaching from Monashka Bay to Cape 
Trinity, should produce 5.0 million pinks in  1971 and thus constitute the bulk 
of the fishery. 



Table 2 .  Pre-emergent fry i n d i c e s  for a l l  s t r eams  sampled and subsequen t  r e tu rns ,  19 63-70. 

Year of Pre-emerqent ~ a m p l i n g / ~ e a r  of Subsequent  Adult Return 

1963/64 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 

No .  s t reams sampled 19  20 18 3 0 2 1 3 1 2 3 

Fry density/O . l m 2  
I a l l  s t r eams  
cn 
I Return equa l  to subsequen t  

c a t c h  p lus  indexed e s c a p e -  
ment (millions) 13 .34  1 1 . 4 8  
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Expected 1971 return ----------- 
7.77 million 

- 

2 4 6 8 10 12 14 16 18 20  22 24  26 28 30  

NUMBER O F  FRY PER TENTH SQUARE METER 

FIGURE I.-- Relationship between pre-emergent pink 

salmon f r y  densities 1963-1970 and subsequent return 

1964-1971, Kodiak Area. Fry density d a t a  f o r  the 

1965 adult return i s  not  a v a i l a b l e .  



(1) AFOGNAK 0 5 
( 2 )  UGAIdIK AND UYAK 0 .7  
(3) KAELUK, STURGEON 

AND RED R I V E R  - 

(4) A L I T A K  l I 9  
(5) GENERAL (EASTSIDE)  5.0 
(6) MAINLPJiD - 

1 

F i g u r e  2 .  Kodiak Area odd-year c y c l e  pre-emergent  f r y  sampl ing  
s t r e a m s  and e x p e c t e d  1 9 7 1  r e t u r n  by d i s t r i c t  ( m i l l i o n s  of p i n k  
salmon) . 



Table 3. Kodiak Area pink salmon, 1968 and 1970 fry sampling summary, density ratios and expected 1971 
return by district .  

Number 1968 1970 Ratio 1969 Expected 
streams No. No. Fry per No. No. Fryper  1970 return 1971 return 

District sampled samples fry sample samples fry sample 19 68 (millions) (millions) 

Afo gna k 5 262 5,666 21.6 280 6,428 23.0 1.06 .498 ( .528) 

Uganik and Uyak 5 335 6,880 20.5 321 5,550 17.3 .84 .875 ( .735) 

Karluk , Sturgeon 
' and Red River 0 - - - - - - - - 
a 

( - )  

I 
Alitak 4 370 20,189 54.6 340 8,707 25.6 .47 3.933 (1.849) 

General 7 61 6 25,678 41.7 585 15,454 26.4 .63 7.900 (4.977) 

Total 2 1 13.206 (8.089) 



The summation of the dis t r ic t  forecasts derived from Method (1) is 
8 .1  million pink salmon. The midpoint (8.13 million) of the forecast  range 
derived from Method (1) and Method (2 )  i s  near the summation of the dis t r ic t  
forecasts .  

Anticipated Commercial Harvest 

An estimated escapement index of 1 . 3  million pink salmon is desired 
for the major pink salmon producing streams on the odd-year cycle  for the 
Kodiak Area (excluding the Mainland district)  . Assuming that  the 1971 pink 
salmon return i s  near the 8.1 million forecast ,  approximately 6.8 million 
pink salmon may be available for commercial harvest .  

The primary objective of pink salmon management is t o  achieve optimum 
or desired spawning populations. Therefore, i f  the 19 7 1 pink salmon return is 
smaller than forecast ,  stricter harvest regulations may be necessary to  insure 
the desired escapement goal. By the same reasoning, a pink salmon return 
larger than forecast would allow relaxation of commercial fishing regulations, 
resulting in a larger commercial harvest .  

Mainland District 

The Mainland dis t r ic t  of the Kodiak Area includes a l l  Alaska Peninsula 
waters from Cape Douglas t o  Kilokak Rocks. Pre-emergent fry sampling is not 
conducted in th i s  area and because of incomplete escapement data no escape-  
ment-return relationship ha s been developed. Therefore, no formal forecast will 
be presented for the Mainland dis t r ic t .  The commercial catches  from 1962-1 970 
have been presented in th i s  report (Table 4) . The 19 69 (parent year) commercial 
catch was  nearly double the 34,000 odd-year average commercial catch s ince 
1962. The inconstant nature of the commercial catches  for the Mainland dis t r ic t  
is due in part to the variability of the fishing effort in  that area which precludes 
any projection of commercial harvest. 



Table 4.  Commercial pink salmon catch for Mainland dis t r ic t ,  Kodiak Area, 19 62-1 9 70. 

I Commercial 
c a t c h u  1,188,000 5,000 605,000 65,000 301,000 1,000 378,000 66,000 284,000- 2/ 

I 

1/ From Kodiak Area Management annual reports. - 

2/ Preliminary 



SUMMARY 

Data derived from pre-emergent fry densi t ies  and the subsequent adult  
returns form the bas i s  for this  forecast .  

Pre-emergent fry sampling is accomplished in the spring (March and 
April), after  the major fresh water mortality factors have diminished and is  
currently the bes t  method of indexing the abundance of pink salmon. In the 
spring of 1970, 23 streams were sampled hydraulically for the abundance of 
pre-emergent fry. 

Two methods utilizing pre-emergent fry data were used to  develop the 
19 7 1 forecast. 

Method (1) yielded a 1971 adult return estimate of 8.48 million pink 
salmon. This method involves a simple ratio calculation using the fry density 
t o  return for 2 1  comparable streams sampled in 1968 and 1970. 

Method (2) uti l izes a l l  years of pre-emergent fry-adult return data 
avai lable .  A regression of fry densi t ies  on return resulted in a 1971 adult 
return estimate of 7.77 million pink salmon. 

If  the two adult return es t imates  derived from Method (1) and Method 
(2) may be considered t o  be the range of the return, the midpoint estimate 
is 8.13 million pink salmon. 

Assuming that  the commercial fishing effort and catch pattern will be 
similar to  the parent year (1969) an estimated adult return by dis t r ic t  was  
developed using Method (1). 

The Afognak dis t r ic t  i s  expected to  receive a return of 0.5 million pink 
salmon. An estimated 0 . 7  million pink salmon should return t o  the Uganik 
and Uyak dis t r ic ts .  The Karluk, Sturgeon and Red River dis t r ic ts  do  not sup- 
port a pink salmon fishery on the odd-year cycle. The Alitak dis t r ic t  is 
expected to  receive 1 . 9  million pink salmon and the General (Eastside) d i s -  
trict should produce 5.0 million pink salmon and thus  constitute the bulk of 
the fishery. 

The summation of the dis t r ic t  foreca s t s  derived from Method (1) is 8 .1 
million pink salmon. The midpoint (8.13 million) of the forecast range derived 
from Method (1) and Method (2) is near the summation of the dis t r ic t  forecasts .  

No formal forecast i s  presented for the Mainland dis t r ic t .  However, 
the commercial catches  from 1962 to 1970 are presented.  



Providing the actual  1971 pink salmon return for the Kodiak Area 
(excluding the Mainland district)  is near the 8 . 1  million forecast ,  approxi- 
mately 6 .8  million pink salmon would be available for commercial harvest .  
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APPENDIX A .  KODIAK AREA INDEXED ESCAPEMENT ( 3 7  STREAMS) 1 9 6 2 - 1 9 7 0 .  

I n d e x  s t r e a m s  1 9 6 2  1 9 6 3  1 9 6 4  1 9 6 5  1 9 6 6  1 9 6 7  1 9  6  8 1 9 6 9  1 9 7 0  
P o r t a g e  L a k e * *  2 7 , 3 0 0 '  3 , 2 0 0  3 7 , 0 0 0  1 0 , 0 0 0  2 0 , 0 0 0  3 , 0 0 0  6 , 0 0 0  2 5 , 0 0 0 *  1 5 , 0 0 0 *  
P a r a m a n o f  -304** 2 0 , 0 0 0  7 0 0  1 8 , 0 0 0  2 , 2 0 0  1 7 , 0 0 0  2 0 0  2 7 , 0 0 0  2 , 9 0 0 *  1 5 , 0 0 0 *  
M a l i n a  6 0 , 0 0 0  0  
A f o g n a k * "  7 5 , 0 0 0  2 , 0 0 0  
M a r k a  6 5 , 0 0 0  4 , 0 0 0  
D a n g e r  * * 5 0 , 0 0 0  2 , 5 0 0  
Elbow** 1 5 , 0 0 0  5  , 0 0 0  
K i z h u y a k - 3 6 5  8 , 0 0 0  5 , 0 0 0  
B a r n a n ' s * *  1 7 , 0 0 0  -- 
T e r r o r * *  4 5 , 0 0 0  3 5 , 0 0 0  
U g a n i k * *  1 0 0 , 8 0 0  4 5 , 0 0 0  
L i t t l e  4 5 , 0 0 0  -- 
Z a c h a r * *  2 5 , 0 0 0  8 9 , 0 0 0  
Brown ' s 9 6 , 0 0 0  200  
Uyak** 6 5 , 0 0 0  4 0 , 0 0 0  
K a r l u k  3 5 0 , 0 0 0  -- 
S t u r g e o n  3 5 , 8 0 0  -- 
Red  1 , 1 0 0 , 0 0 0  -- 
Dog S a l m o n * *  8 3 , 0 0 0  6 0 , 0 0 0  
N a r r o w s * *  1 8 , 0 0 0  1 , 7 0 0  

r Horse M a r i n e  
0 

3 , 0 0 0  0  
Deadman* * 2 5 , 0 0 0  2 2 , 0 0 0  

' S u l u a  1 2 , 0 0 0  1 6 , 0 0 0  
O l d  T o m ' s  0  -- 
Humpy** 3 0 0 , 0 0 0  1 1 5 , 0 0 0  
S e v e n * *  1 2 8 , 0 0 0  4 0 , 0 0 0  
K a i u g n a k * "  3 4 , 0 0 0  7 , 0 0 0  
B a r l i n g * *  4 0 , 0 0 0  8 , 0 0 0  
Midway 6 , 0 0 0  5 , 0 0 0  
S h e a r w a t e r  5 0 0  5 0  
K i l i u d a - 2 0 7 * *  1 8 , 7 0 0  5 , 0 0 0  
E a g l e  H a r b o r  2 6 , 7 0 0  6 0 0  
S a l t e r y k *  7 0 , 0 0 0  3 5 , 0 0 0  
M i  am 3 7 , 0 0 0  -- 
S i d  O l d ' s * *  7 0 , 0 0 0  1 0 , 0 0 0  
A m e r i c a n * "  2 1 , 0 0 0  1 1 , 0 0 0  
B u s k i n * *  2 0 9 , 0 0 0 *  7 , 2 0 0 *  

3 , 3 0 1 , 0 0 0  5 7 5 , 1 5 0  

* ADF&G c o u n t ,  a l l  o t h e r s  FRI 
**  D e n o t e s  o d d  y e a r  p r e - e m e r g e n t  f r y  s a m p l i n g  stream 



APPENDIX B. KODIAK AREA PINK SALMON RETURNS - 1962-1970  

INDEXED ESCAPEMENT ( 3 7  STREAMS) 
D i s t r i c t  1 9 6 2  1 9 6 3  1 9 6 4  1 9 6 5  1 9 6 6  

A f o g n a k  3 2 0 , 3 0 0  2 2 , 4 0 0  1 8 4 , 0 0 0  2 6 , 3 0 0  1 5 9 , 3 0 0  
U g a n i k  a n d  Uyak 3 9 3 , 0 0 0  2 0 9 , 2 0 0  3 6 2 , 0 0 0  9 4 , 1 0 0  2 9 1 , 0 0 0  
K a r l u k ,  S t u r g e o n  

a n d  Red  R i v e r  1 , 4 8 5 , 8 0 0  0  1 , 0 9 0 , 0 0 0  0  4 9 0 , 0 0 0  
A l i t a k  4 4 1 , 0 0 0  2 1 4 , 7 0 0  1 6 2 , 8 0 0  2 5 0 , 7 0 0  7 6 , 7 0 0  
G e n e r a l  ( E a s  t s ide )  6 6 0 , 9 0 0  1 2 8 , 8 0 0  2 8 6 , 0 0 0  1 3 5 , 7 0 0  1 8 6 , 4 0 0  

T o t a l  3 , 3 0 1 , 0 0 0  5 7 5 , 1 0 0  2 , 0 8 4 , 8 0 0  5 0 6 , 8 0 0  1 , 2 0 3 , 4 0 0  

CATCH 
1 9 6 2  1 9 6 3  1 9 6 4  1 9 6 5  1 9 6 6  

A£ o g n a k  2 , 2 8 1 , 0 0 0  6 4 8 , 0 0 0  1 , 4 0 2 , 0 0 0  1 3 8 , 0 0 0  3 , 2 0 0 , 0 0 0  
U g a n i k  a n d  Uyak 1 , 6 7 6 , 0 0 0  8 7 3 , 0 0 0  2 , 5 2 6 , 0 0 0  6 4 3 , 0 0 0  3 , 7 0 5 , 0 0 0  
K a r l u k ,  S t u r g e o n  

I 
a n d  Red  R i v e r  3 , 9 9 0 , 0 0 0  2 1 , 0 0 0  3 , 6 9 3 , 0 0 0  1 9 , 0 0 0  7 7 7 , 0 0 0  

A l i t a k  1 , 8 8 7 , 0 0 0  1 , 5 2 7 , 0 0 0  1 , 4 1 9 , 0 0 0  1 , 1 3 6 , 0 0 0  4 3 3 , 0 0 0  
G e n e r a l  ( E a s  t s i d e )  3 , 1 5 4 , 0 0 0  2 , 4 1 3 , 0 0 0  2 , 2 1 7 , 0 0 0  8 8 7 , 0 0 0  2 , 1 6 2 , 0 0 0  

I 
T o t a l  1 2 , 9 8 8 , 0 0 0  5 , 4 8 2 , 0 0 0  1 1 , 2 5 7 , 0 0 0  2 , 8 2 3 , 0 0 0  1 0 , 2 7 7 , 0 0 0  

TOTAL RETURN - CATCH AND ESCAPEMENT INDEX 
1 9 6 2  1 9 6 3  1 9 6 4  1 9 6 5  1 9 6 6  

A f o g n a k  2 , 6 0 1 , 3 0 0  6 7 0 , 4 0 0  1 , 5 8 6 , 0 0 0  1 6 4 , 3 0 0  3 , 3 5 9 , 3 0 0  
U g a n i k  a n d  Uyak 2 , 0 6 9 , 0 0 0  1 , 0 8 2 , 2 0 0  2 , 8 8 8 , 0 0 0  7 3 7 , 1 0 0  3 , 9 9 6 , 0 0 0  
K a r  l u k ,  S t u r g e o n  

a n d  Red R i v e r  5 , 4 7 5 , 8 0 0  2 1 , 0 0 0  4 , 7 8 3 , 0 0 0  1 9 , 0 0 0  1 , 2 6 7 , 0 0 0  
A l i t a k  2 , 3 2 8 , 0 0 0  1 , 7 4 1 , 7 0 0  1 , 5 8 1 , 8 0 0  1 , 3 8 6 , 7 0 0  5 0 9 , 7 0 0  
G e n e r a l  ( E a s t s i d e )  3 , 8 1 4 , 9 0 0  2 , 5 4 1 , 8 0 0  2 , 5 0 3 , 0 0 0  1 , 0 2 2 , 7 0 0  2 , 3 4 8 , 4 0 0  

T o t a l  1 6 , 2 8 9 , 0 0 0  6 , 0 5 7 , 1 0 0  1 3 , 3 4 1 , 8 0 0  3 , 3 2 9 , 8 0 0  1 1 , 4 8 0 , 4 0 0  



APPENDIX B.  (CONTINUED) KODIAK AREA PINK SALMON RETURNS - 1 9 6 2 - 1 9 7 0  

D i s t r i c t  

A f o g n a k  
U g a n i k  a n d  Uyak 
R a r l u k ,  S t u r g e o n  

a n d  R e d  R i v e r  
A l i t a k  
G e n e r a l  ( E a s t s i d e )  

T o t a l  

A£ o g n a k  
U g a n i k  a n d  Uyak 
K a r l u k ,  S t u r g e o n  

I 
a n d  R e d  R i v e r  

A l i t a k  
G e n e r a l  ( E a s t s i d e )  

I 
T o t a l  

INDEXED ESCAPEMENT ( 3  7  STREAMS) 
1 9 6 7  1 9 6 8  1 9 6 9  1 9 7 0  

CATCH 
1 9 6 7  1 9 6 8  1 9 6 9  1 9 7 0  1/ - 

TOTAL RETURN - CATCH AND ESCAPEMENT INDEX 
1 9 6 7  1 9 6 8  1 9 6 9  1 9 7 0  

A f o g n a k  6 2 , 7 0 0  1 , 4 1 4 , 0 0 0  4 9 7 , 5 0 0  1 , 7 2 5 , 0 0 0  
U g a n i k  a n d  Uyak  1 7 9 , 2 0 0  2 , 1 5 3 , 0 0 0  8 4 4 , 6 0 0  2 , 3 1 6 , 0 0 0  
K a r l u k ,  S t u r g e o n  

a n d  Red  R i v e r  6 , 0 0 0  1 , 9 6 5 , 0 0 0  3 0 , 0 0 0  2 , 3 0 3 , 0 0 0  
A l i t a k  2 3 9 , 1 0 0  1 , 2 1 4 , 7 0 0  3 , 9 3 2 , 7 0 0  1 , 1 6 8 , 5 0 0  
G e n e r a l  ( E a s t s i d e )  1 9 2 , 3 0 0  2 , 8 6 6 , 5 0 0  7 , 8 9 9 , 7 0 0  6 , 5 9 4 , 7 5 0  

T o t a l  6 7 9 , 3 0 0  9 , 6 1 3 , 2 0 0  1 3 , 2 0 4 , 5 0 0  1 4 , 1 0 7 , 2 5 0  

1/ A l l  1 9 7 0  c a t c h  f i g u r e s  are p r e l i m i n a r y .  



APPENDIX C. KODIAK AREA PINK SALMON PRE-EMERGENT FRY SAMPLING SUMMARY, 1963-1970 

STREAM 

P o r t a g e  Lake 1/ 
P o r t a g e  Lake  Z/ 50 
paramanof-304-  50 
P4alina 
Afognak 1/ 
Afognak F/ - 60 
Marka 
Danger  8 0 
Elbow 35  
Bauman ' s 50 
T e r r o r  70 
Uganik  70 
L i t t l e  
Z a c h a r  30 
Brown ' s 20 
Uyak 
K a r l u k  

r S t u r g e o n  
a3 Red 150  

F r a z e r  1 5 0  
Dog Salmon 1/ 
Dog Salmon F/  - 
Narrows  40 
Deadman 
Hur11py 1/ 
Hurnpy F/ 
Seven  T u p p e r  f o r k )  50 
S e v e n  ( l o w e r  f o r k )  
Ka iugnak  30 
B a r l i n g  
K i l i u d a - 2 0 7  
S a l t e r y  70 
H u r s t  
P o r t a g e  ( M i a m )  
S i d  O l d ' s  1 5 4  

h 
k 
Err 

0 
Z 

1 9 6 5  
N m 

4J a, 
4-l ri 

P 
Err 

N a 
E 

o a d 
z m z 

1 9 6 6  
N rn 3.r 
4J a) k 
4-l rl Err 
cJ a 

' E  6 
0 rd 

1 9 6 8  
N m h 
4 a, !-! 
4-l Pi Err 

: 8 d 
z vl Z 

Amer ican  1 5 0  3 3 8 1  1 1 5  3750 90 247  100  2148 9 5  1 5 0 8  85 6055 80 2 2 4 3  
B u s k i n  75  5112 1 2 0  7 6 8 1  1 2 0  1586  90 3738  90 192  90 7862 90 773 
1/ U p s t r e a m  S a m p l i n g  A r e q  - 
2 /  Downstream Sampling Area - 



APPENDIX D, KODIAK AREA PINK SALMON PRE-EMERGENT FRY SAMPLING DENSITIES, 1 9 6 3 - 1 9 7 0  

1 9 6 3  1 9 6 5  1 9 6 6  1 9 6 7  1 9  6  8  1 9 6 9  1 9 7 0  

D e n s i t y  D e n s i t y  D e n s i t y  D e n s i t y  D e n s i t y  D e n s i t y  D e n s i t y  
STREAM 0  . lm2 0 . l m 2  O.lm2 0 . lm2  0  . lm2 0 . l m 2  O.lm2 

P o r t a g e  L a k e  ( u p s t r e a m )  2 1 . 7 9  
P o r t a g e  L a k e  ( d o w n s t r e a m )  5 0 . 6 8  1 1 . 2 0  1 3 . 7 7  2 9 . 3 9  3 6 . 2 8  2 0 . 8 1  5 5 . 3 7  
P a r a m a n o f - 3 0  4  5 . 3 6  4 0 . 8 3  3 5 . 1 6  0 . 0 0  2 2 . 6 5  0 . 2 8  
M a l i n a  2 8 . 2 9  7 2 . 7 7  
A f o g n a k  ( u p s t r e a m )  1 . 0 8  0 . 0 0  6 . 7 1  0 . 0 0  4 . 1 5  0 . 4 2  
A f  o g n a k  ( d o w n s t r e a m )  2 3 , 4 2  
M a r k a  2 1 . 1 1  1 7 . 0 1  
D a n g e r  1 6 . 9 0  2 6 . 7 1  4 0 . 6 6  1 5 . 7 4  4 3 . 6 0  3 . 1 1  
E l b o w  1 1 . 2 5  1 7 . 9 5  1 . 0 1  1 0 . 9 4  6 . 7 4  3 9 . 4 4  9 . 1 9  
Bauman ' s 7 . 6 3  4 8 . 9 4  1 2 . 1 9  6 . 6 4  3 5 . 3 5  5 7 . 5 2  1 5 . 0 0  
T e r r o r  4 . 8 3  8 . 7 6  0 . 1 2  7 . 5 0  0 . 4 1  6 . 8 4  0 . 7 1  
U g a n i k  1 5 . 1 0  2 8 . 7 7  1 . 7 7  2 . 5 1  9 . 6 4  2 0 . 3 5  0 . 9 9  
L i t t l e  3 6 . 1 4  2 9 . 2 3  
Z a c h a r  1 2 . 8 8  4 .42  0 . 0 0  0 . 9 5  0 . 0 0  8 . 1 7  0 . 0 0  
Brown ' s 1 5 . 2 0  6 . 9 8  1 8 . 6 9  2 9 . 9 6  
Uyak 1 5 . 0 4  5 . 9 5  1 0 . 3 9  1 7 . 5 1  2 2 . 1 0  3 1 . 7 9  
K a r l u k  1 . 4 5  9 . 2 7  
S t u r g e o n  1 . 3 4  0 . 1 6  

I Red 2 7 . 2 9  1 0 . 3 1  1 9 . 5 3  5 9 . 5 7  
F r a z e r  1 5 . 5 2  2 . 6 1  0 . 5 4  

W Dog S a l m o n  ( u p s t r e a m )  7 . 5 2  2 5 . 4 5  4 . 8 5  
I Dog S a l m o n  ( d o w n s t r e a m )  3 2 . 1 5  9 6 . 1 6  

N a r r o w s  3 7 . 2 7  7 . 7 3  3 . 5 6  2 2 . 5 1  1 7 . 2 4  1 2 . 2 9  
Deadrnan 2 8 . 3 5  1 3 . 8 7  4 0 . 3 1  5 9 . 3 3  3 4 . 2 0  
Humpy &ips t r e a m  1 0 . 4 2  9 . 0 6  0 . 7 4  2 . 6 1  
Bumpy (downs t r eam 1 0 . 0 0  0 . 5 1  2 4 . 2 4  5 6 . 7 6  1 6 . 2 2  1 2 . 3 7  
S e v e n  ( u p p e r  f o r k )  1 3 . 8 0  8 . 5 8  5 . 9 3  4 . 5 7  3 7 . 4 9  5 0 . 8 2  1 4 . 4 9  
S e v e n  ( l o w e r  f o r k )  1 9 . 6 0  2 8 . 2 0  4 1 . 7 3  1 9 . 6 6  4 7 . 4 9  
K a i u g n a k  4 4 . 1 9  3 9 . 1 6  6 . 0 4  5 0 . 4 2  9 0 . 8 0  8 0 . 1 7  6 . 8 3  
B a r l i n g  1 . 3 3  1 . 2 3  3 . 6 0  
K i l i u d a - 2 0 7  1 1 . 5 1  1 1 . 5 5  8 . 1 5  
S a l t e r y  5 . 2 6  2 . 1 0  3 . 6 5  0 . 6 8  7 . 6 3  0 . 6 6  3 . 3 8  
H u r s  t 3 0 . 6 8  1 0 . 0 2  
P o r t a g e  (Miam) 1 0 . 7 9  1 . 5 8  
S i d  O l d ' s  8 . 7 8  2 0 . 6 9  0 . 1 5  1 1 . 9 9  1 0 . 1 6  1 0 . 4 2  1 8 . 1 2  
A m e r i c a n  1 2 . 1 3  1 7 . 5 4  1 . 4 8  1 1 . 5 6  8 . 5 4  3 8 . 3 2  1 4 . 0 2  
B u s k i n  3 6 . 6 7  3 4 . 4 4  7 . 1 1  2 2 . 3 5  1 . 1 5  4 7 . 0 0  4 . 6 2  



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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